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transmitter that monitors gastrointestinal acidity, or a 
pressure pill transmitter that gives data about 
contractions of intestinal smooth muscle, allowing 
doctors to better diagnose gastrointestinal problems. 
There is also great potential in sports medicine. Pill 
transmitters can monitor the performance and stress 
levels of athletes as they train. In addition, the 
military has expressed interest in similar devices to 
monitor the health and performance of soldiers in 
hostile environments. 
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The Ames Research Center (ARC) Physiological 
Signal Conditioner (PSC) has been adapted to meet 
the requirements of the Crew Hazards and Error 
Management (CHEM) project of the Flight Dynamics 
and Controls Division at Langley Research Center. 
This new unit is an eight-channel physiologic signal 
processor designed to meet the need for human 
response measurement technologies. The purpose of 
these technologies is to assess an aircraft crew's 
ability to perform flight management tasks effectively 
in real or simulated stressful situations. 

biopotential signals, such as EEG, ECG, EMG, and 
others, as well as body temperature, respiration, and 
motion activity. The eight channels can be config- 
ured to measure any combination of these four signal 
types. The biopotential signals are sensed with self- 
sticking snap electrode patches. Cables snap onto the 
electrodes and have quick push-on/pull-off connec- 
tors for the PSC. Temperature sensors, motion 
sensors, and respiration bands have integral cables 
with push-on connectors for the PSC. All sensors can 
be attached to the crewmember independent of the 
PSC, and the PSC can be attached to the crew chair 
or to the crewmember if mobility i s  required while 
taking measurements. 

The PSC-CHEM, shown in the figure, processes 
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The PSC i s  powered with internal rechargeable 
batteries. Processed physiologic signals are digitized 
for serial output, and the serial connection to a 
computer permits the user to view real-time signals. 
Custom software on the computer allows the user to 
interact with the PSC to adjust signal gain and 
filtering and allows the user to store the signals for 
later processing and review. For completely 
untethered operation, the serial cable is  replaced 
with a telemetry interface. The telemetry system 
employs frequency hopping spread spectrum (FHSS) 
compatible with systems proposed for the Interna- 
tional Space Station. 

physiologic or environmental parameters can be 
accommodated by the PSC-CHEM. Sensors and 
analog signal-processing circuitry would be devel- 
oped to fit directly into the PSC and to conform to the 
user data-processing system. Also, as an operational 
system, the PSC-CHEM serves as a test platform to 
determine a baseline for some of the human factors 
requirements for a smaller, modular, wearable PSC 
for aviation and spaceflight applications. 

Future CHEM project requirements for additional 

Fig. 7 :  Physiological Signal Conditioner for the Crew 
Hazards and Error Management Project (PSC-CHEM). 
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